Iran Ne 4. Ha nanHoM srane HeoOXOIAUMO Bblje-
auTh GoJiee KOHKPETHBIE IeJu, 4TOo oOycaaBiuBaet
BECOMBIH BKJA B YCIENIHYIO Peasn3aniio MUCCHU
KOMIAaHUU B OyayLieM.

Atan Ne 5. BoisiBienue KioueBbiX GaKkTOpPOB yciie-

xa.

Ha sToMm sTane BbijeasioTcst Haubosee CylecTBeH-
HbIE C TOYKU 3PEHUS MUCCUM (DAKTOPBI JIOCTUKEHUS 110-
CTaBJICHHBIX IeJIel.

Aran Ne 6. Dopmuposanue cbasaHCUPOBAHHON CH-
CTeMbl B3aMMOCBSI3aHHBIX IOKasaTesjeil — KpPUTepuen
ommeHK”n 9GO GEKTUBHOCTU PA3BUTUS MOPCKUX TePMU-
HaJIOB Ha IIpuMepe TepmMuHasuos Masuuesckoro, Oxec-
ckoro, IOxnoro mopckux toproseix moprtosB (MMTII,
OMTII, IOMTII).

BoiBoas!

B nannoit ctarbe B KauecTBe M0/AX0/a, CUCTeMaTU3U-
pyiomiero kpurepuu omeHkn 3hGEeKTUBHOCTU PA3BUTHUS
MOPCKHUX TEPMUHAJIOB, Ipe/JlaraeTcs TaKoil MoAX0/, Kak
cbajaHCcHpOBaHHAsl CHCTEMA TMOKasaTeseil, KoTopas B
JOCTAaTOYHOW Mepe 060CHOBAHHO MO3BOJISIET YBSI3aTh U
COrJIacoBaTh MUCCHUIO, IIeJIM U KPUTEePpUU olleHku 3hdex-
TUBHOCTU PA3BUTHsI MOPCKOTO TEPMUHAJA, 9TO U 00Y-
CJIABJIMBAET €€ 0ObEKTUBHYIO IIPUBJIEKATENBHOCTD.

ChalaHCUPOBAHHYIO CUCTEMY IOKasarejeil mpej-
CTaBJISETCH BO3MOXKHBIM IIPEJCTABUTDL B BUJIE CUCTEMA-
THU3UPOBAHHOTO NPOGUIA MEePCHEKTUBHOTO Pa3BUTHU
MOpcKoro TepMuHaina (puc. 2), opMmupoBanue KOTOPOTO
OCYHIIECTBJISETCS COTJIACHO MPEJIOKEHHOMY aJITOPUTMY.
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Bueueno npooaemu opeanizauii ynpaenin-
HA HAYKOEMHUMU BUPOOGHUMUMU CcUCmeMaMu,
aodanmosanHumu 00 nepemeopeHHs CmMpyKmypu
Ynpasainns

Knouoei cnoea: cmpyxmypa ynpasninus,
npozpamyeanus, 3a0a1a npo paveusp

=, u|

Hccnedosarnvt npooemvr ynpasienus nay-
KOEMKUMU NPOU3BOOCMEEHHLIMU CUCMeEMAMU,
adanmupogantvie k¥ npeodPaA306anUl0 CMpYK-
mypoL ynpasaenus

Knrouesvie cnosa: cmpyxmypa ynpasienus,
npozpammuposanue, 3adava o panye
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The control problems of the science-intensi-
ve industrial systems adapted to control struct-
ure transformation are investigated

Keywords: control structure, programming,
knapsack problem
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Transformation of this country’s economy affect also the
managing system. Market relations demand to revise old
concepts of management. At present it is necessary to apply
new methods of analysis and a new management system for
the enterprises.

Intensive development of management systems was aim-
ed at management perfection. A new design object, an ent-
erprise managing system, is a complicated social-economic
system.

It requires existing methods and techniques, algorith-
ms and procedures adaptation to the new conditions and
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complicated relations within the system and with the other
systems.

The problem of optimum management structures develo-
pment is especially topical now, after 2008th financial crisis
whose consequence is felt up till now. This direction has a
great potential for expenditures minimizing connected with
production and realization, and risks of interest losing mini-
mization in connection with incorrect managing decisions.

The paper aim. The paper aim is a knapsack problem ad-
aptation to the managing structure optimization for science-
intensive enterprises.



A knapsack problem solving as a theoretical basis for the
optimum structure of an enterprise gaining

There are n objects and each of them is characterized
by the weight ai and value Ci (it is supposed that both ai
and Ci are integral positive numbers). There is also a kn-
apsack having R volume. It is required that the knapsack
be loaded with the objects in such a way that their summ-
arized value would me maximum possible, but their weight
would not exceed R. Let’s denote xi=1, if i-th object is put
into the knapsack, but otherwise xi=0 .

Mathematical view of the problem is as follows:

f(x)= chx_i — max;
o(x)= Z"ajxj <R;

x, {01}, j=1n

A network structure of the problem representation is
a tree, that’s why a network, or dichotomic programming
method gives an optimum solution.

The aim of dichotomic method with a knapsack probl-
em is its application to the managing structure optimizati-
on for science-intensive enterprises, which is able to ensure
the enterprise functioning under recurrent financial and
economical crises and a steady rivalry on the gas turbine
market. It also helps to ensure innovational development
of an enterprise and its swift modernization. Computatio-
nal complexity of the knapsack problem’s algorithm can be
estimated with the maximum quantity of matrix cells at
the vertexes of network representation.

So, in the Fig. 1 an example of network representati-
on is given for n=8 and b=12. At the network vertexes a
maximum number of cells in a concrete matrix is shown.
It is necessary to bear in mind that a maximum number of
matrix cells at the utmost finite vertex is b*=144 due to
the problem derating. Maximum general number of cells is
N = 192. In Fig. 2 there is another network representation
of the same problem with maximum number of sells is N
= 136.
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Fig. 1. Network representation (n = 8; b = 12)

A problem. 1dentify the network representation stru-
cture with minimum value of maximum total number of
cells.

A theorem. If 2" <b, then an optimum structure is a
tree of maximum symmetry.

The theorem proving. A tree of maximum symmetry can
be got by sequential dividing of initial vertexes (starting
with the finite vertex of the tree) into two equal parts n,
and n, containing k vertexes each if n=2(k+1), or into
two unequal parts n,=k and n,=(k+1), if n =2(k+1).

Let the theorem be right for not more than n initial ver-
texes. We proved the theorem for (n +1) vertexes, when
n=2k and n,>n, (Fig.3).
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Fig. 2. Network representation (N = 192)
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Fig. 3. A tree of maximum symmetry

As it is supposed, both parts should be of maximum sy-
mmetry. Let’s transfer two initial vertexes from a sub-tree
with bigger quantity of vertexes to one of initial vertexes
of a sub-tree with lesser quantity of vertexes. Not compl-
icated, but cumbersome computing shows that in the new
structure a total quantity of cells diminishes.

Thus, initial structure in Fig. 3 had 92 cells, but a tra-
nsformed one has just 88 cells. If n=2k+1 we perform the
same conversion (Fig. 4).

Fig. 4. A tree optimization due to quantity of cells
diminishing

Thus, initial structure in Fig. 3 has 180 cells, and tra-
nsformed one — just 164. Conducting such conversion we
come to maximum symmetrical structure.

Proprietary model was developed at the Research and
Production Complex (further - RPC) “Zorya”-“Mashpro-
ekt” (Nikolaev, Ukraine). It includes a batch production
plant and an innovation centre, whose main task is scien-



tific research and experimental design work, based on the
project management principles. The enterprise is a typical
science-intensive production system with closed cycle of
production.

It is a complicated technical production and social
system. The Complex has a closed cycle of gas turbine pro-
duction and the necessary instruments and production eq-
uipment. It designs and turns out pilot models and batch
products and also carries out after-sale service, repairing
and spare parts delivery.

As a rule, research work is, though linear, but indi-
rect function for the main aim — profit earning. At the
innovation structure/centre (further, - IC) research and
development become a linear production function whose
fulfillment directly influences at the final financial res-
ults of the whole production system. That is necessary to
take into account when detecting a type of reaction to the
environmental changes, which is one of the fundamental
principles of the IC organizational structure.

Along with the basic innovational activity in the IC
there will be production and competitive activity as well
as strategy planning. The base for all the measures is
innovational strategy for the production system as the fu-
llest and all-round plan of research work and adoption of
innovations, adequately reflecting environment influence

onto the innovation process and prognostic tendencies of
changing.

When managing structure is optimized, the final stage
will be the innovation and investment projects developm-
ent resulting in further optimization of the structure on
the base of precise information and mathematical calcu-
lation.

Conclusion

Science-intensive enterprise management structure
optimization on the base of the knapsack problem within
a dichotomic programming method is one of the most
effective practical methods of the management structure
improvement for an enterprise as a whole as well as for
concrete departments and projects. The method allows to
gain results with the least labour and material resources
input.

The model, practically applied at the big science-in-
tensive enterprise, demonstrated its effectiveness in the
field of information and resource exchange between the
departments of the Complex and it is the most optimum
instrument of management for new products and services
development.
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